ABSTRACT
Introduction
Polytrauma and, in particular, thoracic trauma represent major emergencies, with high mortality risk, especially in younger population (1) . The risk of death for patients experiencing severe trauma is high, approximately half them die in prehospital, and with high death rates in the first 24 to 72 hours after hospitalization (2) .
Thoracic trauma is one of the main causes of death in polytrauma patients together with abdominal and head trauma (3) . Also, studies revealed the fact that patients with polytrauma that associate chest trauma have higher death 1 County Clinical Emergency Hospital of Constanta 2 Faculty of Medicine, University "Ovidius" of Constanta rates compared to polytrauma patients without chest trauma (4) .
We investigated the 24 hours prognostic value of NT-proB-type Natriuretic Peptide (Nt-ProBNP) in polytraumatised patients with thoracic trauma.
Material and Method
We studied 33 patients with severe thoracic polytrauma, admitted through the emergency room of County Clinical Emergency Hospital Constanta between 2014 and 2017.
Inclusion criteria were age -over 16 years old, diagnosis of major polytrauma with thoracic trauma. We excluded from the study patients for whom information about the mechanism of trauma was unknown of a medical background was impossible to obtain.
For the purpose of the study, we measured, at the time of admission, NT-ProBNP levels. The endpoint of the study was considered mortality, within 24 hours from admission.
We used Matlab to calculate the accuracy of NT-ProBNP into identifying patients with very high risk of death in the next 24 hours. We decided to report the results by means of describing the receiver operating characteristic curve (ROC curve), which offers the sensitivity and sensibility for each cut point we obtained, and also we used the contingency table to report the results according to values that are specified in the medical literature (5) .
Results
The study group was composed of 33 patients, 25 males and 8 females. During the study, the endpoint, which was death in the first 24 hours after admission was observed in 33% of the patients (11 patients).
For the survivors group, the average age was 48.73 years, with a standard deviation of 14.01 years and median of 50 years, while for the patients that died, the average age was 50.64, standard deviation 12.37 and median of 57 years. No statistically significant difference between groups was observed (p=0.7).
Gender comparison between the two groups (patients that survived vs patients that died in the first 24 hours after admission) showed no statistically significant difference according to gender or living environment (Table I) .
The Gaslgow Coma Score (GCS) was significantly lower in patients that died, with an average of 5.91, standard deviation of 4.56 and median of 3, compared to patients that survived, with an average of 12.45, standard deviation of 3.82 and median of 14.5.
NT-ProBNP values were significantly lower in the survival group, with an average of 203.23 pg/ml, standard deviation of 223.28 pg/ml and median of 80 pg/ml, compared to the deceased group where average value was 854.91 pc/ml, standard deviation 1845.12 pg/ ml and median of 300 pg/ml. Because of the extreme values observed, for comparison we used logarithmic transformation. In Figure 1 we represent the distribution of NT-ProBNP values after logarithmic transformation. Gender comparison between the two groups (patients that survived vs patients that died in the first 24 hours after admission) showed no statistically significant difference according to gender or living environment (Table I ).
The Gaslgow Coma Score (GCS) was significantly lower in patients that died, with an average of 5.91, standard deviation of 4.56 and median of 3, compared to patients that survived, with an average of 12.45, standard deviation of 3.82 and median of 14.5. NT-ProBNP values were significantly lower in the survival group, with an average of 203.23 pg/ml, standard deviation of 223.28 pg/ml and median of 80 pg/ml, compared to the deceased group where average value was 854.91 pc/ml, standard deviation 1845.12 pg/ml and median of 300 pg/ml. Because of the extreme values observed, for comparison we used logarithmic transformation. In Figure 1 we represent the distribution of NT-ProBNP values after logarithmic transformation.
FIGURE 1 DISTRIBUTION OF THE PATIENTS ACCORDING TO NT-PROBNP VALUES

Figure 1 Distribution of the patients according to NTProBNP values
In order to determine the best cut-off points for positivity of NT-ProBNP values, we calculated the area under ROC curve, which was 0.738 with a 95% confidence interval of 0.556 -0.875, this being statistically significant different from the 0.5 curve (p=0.0062) (Table II) . Youden index, which is used for determining the best criterion to use based on the available data is 0.5909 for a cut-off positivity value of 120 pg/ml. For this value, the sensitivity of the test is 100% and the specificity is 59.09% (Table III) . The graphical representation of the ROC curve (Figure 2) shows the criterion points for which sensitivity and specificity (Table IV) were calculated.
Best sensitivity scores (100%) were obtained for criterions of less than 120 pg/ml, while best specificity scores were obtained for values higher than 600 pg/ml. Using a cut-off point of 125 pg/ml, the sensitivity of the test was 100% and the specificity was 59.09%. Complete analysis -Table VI. 
Discussion
The results offer an important perspective on using it for initial evaluation of the patients.
The results indicate that a cut-off point of 125 pg/ ml is suitable for the test, having the capacity of correctly identifying patients at risk of 100% and of correctly identifying patients with low risk of 59.09%.
Studies proved that NT-ProBNP levels correlate with cardiac impairment (7) in patients with multiple injuries. Also, in a study from 2015 (8) the authors concluded that NT-ProBNP analysis might offer additional information for the diagnosis of cardiac traumatisms in the initial evaluation of patients with thoracic trauma.
Other studies analyzed the importance of determining NT-ProBNP values in patients that undergone thoracic surgery (9-11), patients with heart failure (12) or in patients that undergo surgery for abdominal aneurisms (13) .
Limitations of this study are related especially to the unknown cardiac status of the patients before hospital admission, therefore the impossibility of determining if the increase of NT-ProBNP values in some of them are because of the induced trauma or because of a preexisting condition.
Conclusions
Accoring to the results of the study, NTProBNP proves that it might be useful in detecting patients with a bad prognosis, the analyzed enzyme having the capacity of identifying polytrauma patients with thoracic trauma that have high risk of death in the first 24 hours after admission.
